Semi-synthesis and biological evaluation of 1,2,3-triazole-based podophyllotoxin congeners as potent antitumor agents inducing apoptosis in HepG2 cells.
A series of 4β-[(4-substituted)-1,2,3-triazol-1-yl]podophyllotoxin congeners were synthesized by employing click chemistry and further evaluated for their antitumor activity by MTT assay. Among them, six congeners (10, 11, 12, 13, 22, and 24) exhibited approximately 100-fold more potent inhibitory activity against four tumor cell lines (HepG2, MKN-45, NCI-H1993, and B16) than etoposide as positive control. Docking studies on binding in the ATPase domain of topoisomerase II revealed perfect docking of four congeners in the active site. Furthermore, the podophyllotoxin congeners 10, 11, 12, and 13 induced cell cycle arrest of HepG2 cells at the G(2) /M phase in a concentration-dependent manner, assessed by flow cytometric analysis, highlighting that they exert their antitumor activity via HepG2 cell apoptosis.